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#2 0 0 0 — 3 9 0 7 5 8 



mm*) wmm 

[ff#3Cl] x'S/a:UliTlMII*fe«ifilC#tlU, »«M6#K:Bft4&*& ■ 

[»*^2] uraaai^xy urmmmi*. ssft#±0rmfi&fwwi 
4 ] B«iH b mmxifi l-7 $ ;mv&& m&m i ~ s © ^ -r 

[*&i£<z>ffMir&8ti!9] 

[0 0 0 1] 

[0 0 0 2] 

[6£*0>i*fl5] 

& £ #^*6. 5kDatf)/J\Mtf> # > A * ST* & £ RMF # y A V M ffi £ *lT V > 5 (W 
ada et al., Proc. Natl. Acad. Sci. USA, Vol.87, 2657-2661, 1990) „ 
[0 0 0 3] 

MF$yA?W*^- K-r^rmfa^li. li/i'Jtr - Zl U 21. 8# 
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fr£&oT^£ (Yamagishi et.al., The EMBO Journal. , Vol.12, 625-630, 19 
93) o rmmttZmmtZZtlZZ-oT. ^0ilLTU3Ky-A2* 

34li;-eiC#€-$*lTV^ (Yamagishi et al., The EMBO Journal, Vo 
1.12, 625-630, 1993) „ £ e> fc$c&, £W^fg£ 

&£d iljb^^StlTfe U (Wada et al., Biochem. Biophys. Res. Comm., Vol 
.214, 410-417, 1995) , *Ii^X^xyH7- =3 U ©if 

[0 0 0 4] 
[0 0 0 5] 

[&!?!#«?& b «fc o n •? z>mm\ 

[0 0 0 6] 

mm z & t=. & ©#m] 

iMK:J:£^«£M&&#£i* : f§-S>£££jiffll,fco DNATl/>f& (H 

. Tao, C. Bausch, C. Richmond, F. R. Blattner, T. Conway (1999) Journal 
of Bacteriology, 181, 6425-6440) K <fc S 3tfis^-»3S»«f tt« &£frHIGftlCJB 

*i£itte^£:LT, rmf51^$:^bfe 0 LT, rufm&tt&M't £ 3 £: ic 
<fcoT. W# fail U g»«»KCDMIB^*#S*l&z:fcS:^ffiL. 
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[0 0 0 7] 

(1) :c5/:cyfcyMH*&#*IC*MtU 8fc«**K:B«4tJ«&£j**at3* 
J/ a: U t T AMtt tt«Hfl§ ft T* RM F * > A # g # !E#lC«itB b * V % * £ £ * £ 

RMF#yA#m.ifiiEmzwimis&^z.ii%:mm£-t2> en ©*tss. 

(3) t»BxS/aiy t7liittxj/x'J t7 • H'JT^S (1) XI* (2) © 

(4) mmBmmm.tfL-Ts.smT'&z en ~ (3) ©^-rtufr©^. 

(5) L-T^ SmftL-V (4) (D^m o 
[0 0 0 8] 

^^^{Ctt, M&tf^ bSMlsbb&WW (Neidhardt, F.C. et al. t Escheric 
hia coli and Salmonella Typhi murium, American Society for Microbiology, 
Washington D.C., 1208, table 1) &C#tf ft % £ e ^iCftflt 

[0 0 0 9] 
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[0 0 10] 

l — y s?y x i/x<jb 7lii tbtti L-ys;>rtn y icif f£ 

>> 'j*?>MKn^ft^-h, s- (2-r^;if;i/) - l - y^r^ > ( 
aec) , r-**-Ji/V*?y* a u u^-fii 5 1 $ me>©y 

«^«tcJ6-Tii:K: < fcy»e>*is D l - y s;>«3tcfflv>*«r#i: Ut, Afttt 

ICte, li/x'J HT • 3 IJAJ11442 (FERM BP-1543, NRRL B-12185 ; #ggHg56-18 
596#&tf#H#ffFm4346170##M) , X>>x'Jt7'3>J VL611##tf e>*l£ 

tiTv>£ 0 

[0011] 

->^jgM=b, -|$^iCl±^©TXA;i/h^r^— -tf<Z)L- y s» ic j: 5 |HW#jB 
[0 0 12] 

ftiH|gJ6#9JCfeV^Ttt, iJ/x'Jt7-3'J0L-'Jj;>4ilfclt, WC19 
6$s£JSVNfc„ *&f$tt« XS/xU £7 • 3yK-12fi*©W3110tttCAECWtt€: 
tf^SifcKlJioTTtFSSJlfcfcCDTf&S. Hflctt. iS/x!) t7 • 3UAJ13 
0691* f^6#12I60 #T'IIfif^4^IfI»gifM 
(^#^305-8566 B*B^Ilo<«M-Tgl#3#) lC^ft##FERM 
P-14690£LTWft3*U ^7^9^ 290{C^^X h^*&JC||t5< HBl#ft 
lC#<g£*U ^te##FERM BP-5252#tf-£3ftTV\£ (W096/17930#H^|§A 

[0 0 13] 
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KPM B-3996(RIA 1867) (#H#ffiFfl5, 175, 107##$D , MG442$< (Gusyatiner et 
al., Genetika(in Russian), 14 , 947-956 (1978)#Rg) e>*l-5«, 
[0 0 14] 

L-Jft^-feU l/&W&e>^i/^V HTMMffiilbTli, C600$c (Appleyard R. 
K. , Genetics, 39, 440-452 (1954)#M) <ALeu + ^!»^MtfcT*&£NZ104fc#iMf 

[0 0 15] 

L - ^ $ >H4Itt© X x 'J t b t tt, AJ12624*fc (FERM BP 

-3853) (^^>^#ffm®^ggm2,680,178##m) , L-AV2/W&fc M*. 

XS/xUHT • 3UB11, Xi/i'J t7 • HUK-12 (ATCC10798) , Xj/i'J 
t7 - HUB (ATCC11303) , XS/iUHT- =MJW (ATCC9637) tfmfbft&o 
[0 0 16] 

>Wtt&^"rs»«. js -2-^:n-;i/7^->iM4;&tf/3 - 1: Kn*S/n>f £/ 
>ffif4$£;t-f (JBLL, #^Hg62-34397#^) , 4 - Tif d >f $/>WttX 

tt5, 5, 5- VVyfr*UU>(i/yW1SL*:Mt&mm (4#W¥8-70879*4** 
) fetlS. ^ttftJCfciU AJ11478$c (FERM P-5274) (4#4*H8 62-34397# 

#J£) e>*l5o 
[0 0 17] 

KX141 (VKPM B-4781) (»^H4f ff ffi«^B8»519, 113^#M) tfiptf kft&o 

L-7<u>^tt©xs/3iyfcT»liii«i:bT», is/x'jkr-3'J vli97 

0 (VKPM B-4411) (Eftft4$fflFfflM&W£519,113-!M*jig) ##Wr&*l*. 

L-:7xX/|/T9x:/£M«£LTfci\ Xi/i'Jt7 • nU AJ12604 (FERM B 
P-3579) (®tfH4# fttfUH4*Blff 488,424-^#M) £>*l£ 0 
[0 0 18] 

L-T^y^^|gS:^tsxs/3iunrMifflmtt. L-7^;i©4 
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z.fctcfcoTfc, titer ntfT'gz. MZ-i*. L-vpy£.mmizte^Tiz 
[0 0 19] 

y >^y;i/K^-if> *x*:7;i/^ h^-if, *>3-.xy >»>f v*^-if 

^#&£„ 
[0 0 2 0] 

X->> 3 >#B¥l&£;ft£i 1 vGMEDA^<n>^(f^tl5 (#^8-4739 
[0 0 2 1] 

y ^>©£^J*&»;fre>#ll£bTL-y *;>JK^<Z>fl:-&i»S:^"r&iRlSS:«« 
-T-SSfSiilbTte, ^^Et'^ftlKD^-t'^S (W095/23864-^ffl^g| 
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-MlrfcKDyt-^ ^y?x>iy7-t*, 'J>i7Wh7>77x 

[0 0 2 2] 

^m^^H^t-Slg^lr^-rsxe/iU trMMSli, M^.«> W099/0 
3ii/rc U UFADRaddG-8-3: :KQjfc (purFKQ.purA— ,deoD- ,purR- ,add— , 

g sk-) tfm-f*>tiz> 0 mmt. <* j vyBasfyj isyz&m-t&ffiijztiv 

Ptc<J:3:7-r - K/W ^W#8?l&£*ifcPRPP7^ K h^>*:7x^— tf& 
13- K-t&^IIMpurF&^L. ^-;b-AMPi/>^-€lfi? (purA) 
, ^US/S^l/tfS/K • 7*X7#'J7-fIfe? (deoD) , > - 

-9--*^ (purR) „ r^v t/y - ^r^- int^f (add) , Aj^y-v 
t y s/> - (gsk) ^^$tiTVN-g> 0 iWKte. y^-f^-h 

• ^->A-AJ13334^##$tl, 1997^6B24H#^^3iii#XmS^^X^ 
XlSff^^T (SS^##305-0046 B#H3S#»o < tflfrlft-T S 1 # 3 ■£) 
IC. h^&C«o-V%THBg*ft£*U ^te##£bT> FERM BP-5993# 

[0 0 2 3] 
[0 0 2 4] 

j/x'J KTmMmi^Mte^&WA. mSk-tZ^l*. xi/i'Jt:7lIIMT' 
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>*tf<^> (Berg, D. E. and Berg, C. M. , Bio/Technol. 1, 417, (1983)) ., 
Mu77-^ (#^2-109985#) (Experiments in Molec 

ular Genetics, Cold Spring Harbor Lab. (1972)) £M VNfc^^T^^^fe^ 
&C @ 65it^ £3fl*&tf 3 £ % T*£ & o 
[0 0 2 5] 

fro, ^^TRMF^^/t^M^iES^IgLJfcv^eT^S,, Tr 
MF#;v/\'*M#IE35rtC^tgLfcVM rmf»^©«?XttSil?»f 

b, m&zti&RMF ty/vrmcmmtfmz. y. rmf 

mmmmxit ^ - fm® « c r ^ ic & y , nigm5RMF^>;i 

[0 0 2 6] 

jstfic r mf a^&aft^aiiji^sffijcj: y««-r*:fris<z>- 

«SStWre. rmfl^O-SPi^U IE#K:«tB'r5RMF3:M£bJ& 
V*<fce>&CBfc^b£rmf (^Srmflg^) Sr-^tf DN AT'ii'x U 

H T «*HB £7£«if£m U *3cM r m f Ifif £ l£&fiU:tf> r m f Jtfi^ t 
& j@ £ S £ il JC «fc *J , t£&#Jhtf> r m f JMs^fe**-*- S £ £ 
IS. i©«fc^^fflraffl«^K:J:S*^«*a:|jEK:«[StOTfey, itiDNA 

#*bv\, 

[0 0 2 7] 
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mmt>mm^^umxmnmmm^m^ m^x z.nzmmz^tsmmxm 

[0 0 2 8] 

tSrmf 3t^-@B?Ui: CDjjg^*. $:@IU rmf Mte^-£.K9<M rmf 

^^ii<z)®i^^2 mmdn A<Dm<D&& (sox-uk. umm$: 
« jEm* r m f # > a * « & mm -t & * 

[0 0 2 9] 

#CtC, ^^DNA_hlC^^Mr mf »^©*$:^-rfe«btC, 2l©rmf 
»e?©iiAi:«J: y 1 □ r m f »fe??r, ^*#-gP# 

TO^M^^tF^iS&'ffi - £ h &C^&# D N A e> IBig £ it£ 
„ ^tf>|gi, iEt^ r m f l^A^feft D N A±(:^$ ^ ^Irmfi^ 
2Wjffi£*l&t§ltr£:> fcmzft&mr mf a^^^DNA_fclca^tl. 

Mflgcfi^r mf ^^©^^m^i-^^^lCioT. ^6#DN AJtlC&^g! 
rmf V. JElgte rmf itte^#*ffl» e> HB?§ L fcflc i £ # 

[0 0 3 0] 

^ K^LTtt, ^fBm&#l-£Jav^pMAN997 (W099/03988#H^IHA> 7 U ^ 
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[0 0 3 1 ] 

#ft. Mx-lt* U#a5- • ?n-X>4f (Sambrook, J., Fritsch, E.F., Man 
iatis,T. , Molecular Cloning, Cold Spring Harbor Laboratory Press (1989) 

[0 0 3 2] 

ii/i'Jt r Affiia fettN- ;* ^;i/-N' - n h n -n- n h n y tf 

T-P> (NTG) %L,<ttMiiim^©aS^M^a^CMV^e > tlTV^S^M^I^Ci: 
[0 0 3 3] 

r m f I^tClt 6 x x 'J h Tllif 4iit «*©3£«JBJCr 

s t=. » x* & z> t m& 2 tl s o 

[0 0 3 4] 

fcv^ ^£U, *l*>r*>&lf^iltciSD^©flS©^«j«^S: 

[0 0 3 5] 
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[0 0 3 6] 

> ^ - y tK ^ £ v * 3 r £ ifi t 5 . 
[0 0 3 7] 

, ^Htc^CT, 'Jvi*'J9A, mfc?*f*Zsyi±. v>#>-f:fr 

[0 0 3 8] 

i££>&\,y B W%.\*. 6~l 2 0Bfraig#£|yg-<r£<Z>#J:<, 

^tfiStt2 5T}~4 5*C{C, ^#tfpH&5~8lCWrSo flSS, P HMMlC 
[0 0 3 9] 

[0 04 0] 
[0 0 4 1] 

11 ffigE#2 0 0 1 - 3 0 6 6 2 9 2 
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xi/i'Jt7 - nU W£*fcW3ll0tfc£, lLm'hMi?v-7 7-*>*-*m^ 
T, MS^ifi (4Obn-*20g/U KH 2 P0 4 lg/L, MgS0 4 lg/U ^©Xdf *2g/L, 
(NH 3 ) 2 S0 4 ) 16g/L$:^tf^300nilcf3T% STTCT'^b^o igSte, 150ml/#(Z> 

fee ^ffi©pBtt6.8T-^C&£<fc5lC7> ; E-y;!fc£:7>f - K*T sri: 

[0 0 4 2] 

— W3110|fc£:, E-lOOigifc (20 mM N^Cl, 2 mM MgS0 4 , 40 mM NaHP0 4 , 30 
mM KH 2 P0 4 , 0.01 mM CaClg, 0.01 mM FeS0 4 . 0.01 mM MnS0 4 . 5 mM ^oogfc, 5 
0 mM^Vl/H-;*. 2 mM^7^>^i&, 2.5g/L jtjif^jm (Difco*±§g) . 250 

mM MES-NaOH (pH6.8) ) &^tmife50ml$:A*l£500ml<g^n7^xzi £/§^T 
, 37t:. 120 rpm-eft^i:^^#Lfe„ 

[0 04 3] 

n:e/3iUt:T • nU@<*^£:£:RNA£»m^3£#), ifJgffiM^^itTO, 

#£PLfc^ ftSPj^D^CTlO.OOOg. 2#ra^vfrj|i£fTV^ ig#$Lt»£l& 
£L£ 0 taflXL^ffi^*^, QIAGEN*±©RNeasy kit£JgV\ gstf h 
KJcoT^RNA^EUfcLfco # £>;ft££RNA&, T#n -*>F;i/«^ci&K:T, # 
fl¥£*l<g> Z: < HJflXStlT^S ^ £ £«£fgU 260nmtf)l&3 l &^£M)£i- & 3 £ 
{CcfcU, RNAilg b£o #e>*l££RNA&. -80TClCT^Bm#U DNAV* 

[0 0 4 4] 

#£>*l£20Agtf>£RNA££§M£ U dATP. dGTP. dTTP$r£-lmM, &tf9.25 
MBqtf) [ a - 32 P] dCTP £3111 £ b T fl? V V Promega*±tf)Reverse Transcription Kit 
&«V*TaMB2&RJ6fc*TV\ M^m^U t ^S«OvX;i/$^fecDNAS:#^ 0 
[0 0 4 5] 

#^4x^cDNA$rya — IT, Sigma-Genosys#:tf)Panorama E. coli Gene A 



2001-3066292 



#2 000 — 390758 

'JIftS:, DNATl/>fH««?«f2/^^AAIS (>f * - > ^ U ^*±§3) SrfflV^ 
[0 0 4 6] 

rmf srttffi b ^ o m^B^s i: rmmte^-ommitmomt zmi izm vr~ 0 

[0 0 4 7] 

mi] 



mm mmmm itmmm ™mmit * 

hr 1/hr 



MS 
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0.32 


1.000 


MS 
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0.02 


11.068 
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[0 0 4 8] 

^x'JtT- =lU©rinfit^©^«, *DX;f-^-PCR (Link, A.J. , 
Phillips, D. , Church, G.M. , J. Bacteriol., Vol.179. 6228-6237, 1997#flff 
) iCfcoTffofco 
[0 0 4 9] 

^rtftn-f % a: e> &mft£ & ^ t v^ 0 

[0 0 5 0] 

^>fY-K 2. ^tK^^-fv-3, 4 ©M^fc-tfT, S&fCfc y fgfgb 
fe^^W3110^©>yyADNAS:^M^Lr-EIB©PCRM^$:^ofc o 
7"7>fV-li:2, %.T$7z7'('?-4 H3(D*)l&&. lO'.HZX ft o£„ #e>tl 
t^-mUOVZm.^m^.hl LI, ^^V- l t4 £/§V>T-[mBtf>PCR$:?To 
fco r. iag©PCR{CJ:oT«il$tlfe^«Mrmfa^$:W-r-5DNAm^$:. Prome 
S*&m<0>7 U--yifKi7 *-*y hpGEMT-easytC, -?U h n -JVlZ'&-o X V U 
-"l/FL. ^X.K^^- P GEM-R$:#^ 0 
[0 0 5 1] 

pGEMdR £ EcoR \\z «k *) U ^SSt^ofc rmf £ ^ tf DNA»t £ #fc 
«, CI(ZH0|$t$t/t-£, IWfitCT^LSftlgbk^^ffi^;*^ KPMAN997 (W 
099/03988#H^^>^b-/ h#fig) £ DNA ligation Kit Ver.2 
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3£(#0) Z^^TmffiVfco ffi. frjfBpMAN997te. pMAN031(J. Bacterid., 162, 
1196 (1985))£ P UC19 (^ig3i(«f0) (D^fteft©VspI-HindIII|^# 

[0 0 5 2] 

±m<DmMfcfcWlT'. ^>=cV H7 • 3'J JM109n>lf^> h*fflfl§ 
)) £^«if£glU T>fcTS/y> &25 mg/ml^tfLBIt^c^l'- 

U Wizard Plus Miniprep (Promegaft) &JBl>Tiii]&rt> £ ^ K&ttffib 
fc„ -tfl&CD^X^ K=feEcoRITf«ifb, g«F*Wr^rS:^tr^^^ Kfc, rmf 
KpMANArmf^L^o 

pMANArmf V^"t\ mi/ai U 7 * =3 U WC196^$:^H^mL/^o WC196#fcte 
> AEC»14<Z)x^aiU HT • ailOL-'J^Hffty, ^-C<-h##A 
J13069£l,T, llgffiK^^X^Ilgff^M (#^##305-8566 
Mo<Srt*-TBl#3#) Klgft##FERM P-14690fcLT«teS*U ¥ 
^7^9 H 2 9 HtC^^X h^iftlC^5<OTIWSt&C^£*U ^K#"^FERM 

BP-5252###£*lTV^ (W096/17930#H^^A> 7 U y o 

[0 0 5 3] 

7£M^$e£LB+7>£ , S/ 1 J hT*30r-e^f#L, T^tT^U >1SM4(Z> 

3n--S:38#lLfc. M^fcnax-£30TCT— 10~ 3 ##{ 

Lfc„ Zl©^Pg-e«, pMANArmm*g!&#DNAlCM*&£nTV^ 0 
[0 0 5 4] 

#ClC M*Lfcnan-£LB+7>t^>y h»C&yjKW\ 3(rCT*ig# 

^4©gfls£LBig^2mUcMiU 42*0 T 4 ~ 5 BflSJRi: "5 bfc 

A^e>, pMANArmf£>/<? £ =fo £t£&#D N A±IC#£ IT V% 
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<^5^£»*bfc 0 £©J:?K:bT, x*>;n y t7 • n y © L - y 2?>feHMiC 
196J; V. rmffce^#*#WC196Armf#&3t#bfc. 
[0 0 5 5] 

rmf^-f86at*WC196Armf«ci:, *©«**T?fcSWC1968c«:, 20mM NH 4 C1, 2m 
H MgS0 4 , 40mM NaHP0 4 , 30mM KH 2 P0 4 , O.OlmM CaClg, O.OlmM FeS0 4 . O.OlmM Mn 
S0 4 . 5mM #X>^. 50mM $01/3-;*, 2mM ?-7$>M.Wl&. 2.5g/L ^Jif ^ ^ 
SKDifctffct), 250mM MES-NaOH (pH6.8) £^tfigi&T% 200 ml*§A y 7;i/O^H 
#!7^;*3£jaV^TJg#b£o ««BM&l$©«aiift*tt20 BlfcU E«Jt i Kl44 
rpmTIU&^Sfc? U 37TCT?*il«:ffofe. *gifi, 3g#*tt£T*-- h * |/- >r 
8£®£fTofc&lC«bfc. 
[0 0 5 6] 

tt (<*y*T>a) -e^-tsr^fcj: yn^fe. $oi/n-;*jRg, jfctFL-y 

[0 0 5 7] 

r«f«^«««Stt. £W (01) . «?B»aS (H2) , L-y 

[0 0 5 8] 
[312] 

^2 WC196Armf^©L- 'J 



hr (%mtft||C) "»g/L g/L 



1 6 



2001-3066292 



#2 000 — 390758 



WC196 1 17 89 3.4 

2 17 90 3.7 



WC196Armf 1 17 170 1.4 

2 17 159 1.5 



[0 0 5 9] 
[0 0 6 0] 

SEQUENCE LISTING 

<110> Ajinomoto Co., Inc. 

<i2o> ®mmz&z>&mmn<Dmmm 

<130> P-8131 
<140> 

<141> 2000-12-22 
<160> 4 

<170> Patentln version 3.0 

[0 0 6 1 ] 
<210> 1 



2001-3066292 



#2 0 0 0 — 3 9 0 7 5 8 



<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PCR 
<400> 1 

gaacaggcaa ccagtacgct tt 
[0 0 6 2] 

<210> 2 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PCR 
<400> 2 

cccatccact aaacaccgtc agttgatgtg cccgttccag gc 

[0 0 6 3] 
<210> 3 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PCR 



2001-3066292 



#2 0 0 0 — 3 9 0 7 5 8 

<400> 3 

tgacggtgtt tagtggatgg gcaaaggtca caatggctg 

[0 0 6 4] 
<210> 4 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PCR 
<400> 4 

tacagtgaag ttgatggaga tagt 

[01] WC196Armf^©^WA^->$:^-rH 0 23D^-fo, &mHk 

[S2] wci96A™m<Dmwm^$-is*:m-tm 0 

[0 3] WC196Armf$cGDU ^>il;^->iit0 o 



2001-3066292 




1 



ffi!E# 2001-3066292 



#2000-390758 





Hil3E# 2001-3066292 



#2 000 — 390758 



immi 



1 



mH# 2001-3066292 



#2 000 — 390758 



ffi I A I I i i 



i . b 

-ft #T 



[0 0 0 0 0 0 0 
1991^ 7 M 



6 6] 
2 H 

ITS 1 5#1# 



1 



&fl# 2001-3066292 



